Honors Criminology 
Crim/Soc 012H 


Week 12. Geography of Crime: Segresation, Redlining Maps, and the Network Ecology of Crime 


Penn State University 


The Urban Geography of Homicide 
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Spatial Concentration of Disadvantage across Urban Environments 
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Source: Graif, Corina. 2011. Mobility in Isolation: Neighborhood 
the Migration Pathways of the Urban Poor. 2011. Harvard University. 


ects, Spatial Embeddedness and Inequality in 


The Lasting Legacy Of Redlining 


° Eighty years ago, a federal agency, the Home Owners' Loan Corporation 
(HOLC), created “residential security maps” of major American cities. 


— These maps document how loan officers, appraisers and real estate 
professionals evaluated mortgage lending risk during the era immediately 
before the surge of suburbanization in the 1950's. 

— Neighborhoods considered high risk or "Hazardous" were often "redlined" by 
lending institutions, 


* denying them access to capital investment which could improve the housing and 
economic opportunity of residents. 


* Overt redlining is illegal now but effects are still strong in 
socioeconomic and racial and ethnic composition of neighborhoods 
today 

— https://projects.fivethirtyeight.com/redlining/ 
— https://ncrc.org/holc/ 


Historical disinvestment and current 
neighborhood effects 


Regional HOLC Grades and Income 
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Regional HOLC Grades and Race 
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Non-overlapping distributions of neighborhood 
disadvantage by neighborhood type 


Figure 4.1 Predicted Violent Crime Rates for Observed Levels of 
Disadvantage for Ethno-Racial Neighborhood Types 
—————————————————Ó—— 
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FIGURE 1 
Yearly Publication Count by Keyword Combination for Ше Past 10 Years Based on ISI Web of Science Search Results 
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Source: Graif, Corina, Andrew Gladfelter, Stephen Matthews. 2014. 
"Urban Poverty and Neighborhood Effects on Crime: Incorporating Spatial 
and Network Perspectives." Sociology Compass 


Immigration and 
Neighborhood Homicide 


° In the first half of the 20th century (Park and 
Burgess (1925) immigrants and high crime were 
linked because: 

— (a) immigrants' presumed "cultural predispositions" 
toward certain crimes (Sutherland 1947), 


— (b) intergroup conflicts driven by wide normative 
differences within diverse neighborhoods (Sellin, 
1938), and 


— (c) neighborhood environments 


Segmented assimilation theory 
(Portes & Zhou, 1993; Zhou, 1997) 


° Dissonant acculturation: When children of immigrants learn 
American customs and English at a faster pace than their parents, 


Segmented assimilation theory: Assimilation into a highly 
disadvantaged neighborhood may lead to adoption of inner-city 
oppositional subcultures (Portes & Rumbaut, 2001) and indirectly 
may lead to higher odds of involvement in gangs or crime 

E.g., Morenoff and Astor's (2006) analysis of self-reported 
offending by Chicago youth finds that linguistic acculturation 
predicts higher involvement in crime. 


— Moreover, disadvantaged neighborhoods are associated with higher 
levels of violence by the third generation youth. 


The Urban Geography of Homicide 
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Spatially inter-dependent 
neighborhood immigration patterns 


LANGUAGE DIVERSITY INDEX 1990 LANGUAGE DIVERSITY INDEX 2000 


Chicago Tract Level Census Data Chicago Tract Level Census Data 
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Heterogeneity in Spatial Effects 


Cross-Cultural Diversity and Language Diversity Predicting Homicide 


T-values for Estimated Coefficients T-values for Estimated Coefficients 
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Heterogeneity in Spatial Effects 


Cross-Cultural Diversity and Language Diversity Predicting Homicide 


T-values for Estimated Coefficients 
Cross-Cultural Diversity Index on Homicide 
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T-values for Estimated Coefficients 
Language Diversity on Homicide 


Source: Graif, Corina and Robert J. Sampson. 2009.“Spatial Heterogeneity in the Effects of 
Immigration and Diversity on Neighborhood Homicide Rates.” Homicide Studies 13(3). 


Findings 


° |n most communities, language diversity is 
associated with decreases in homicide 
— Controlling for poverty 
— Controlling for proximity to poverty 


° Why would that be? 


The Neighborhood Context of Crime: 
A Spatial Embeddedness Framework 


° Social disorganization tradition and modifications 
° Shaw and McKay 1942, Bursik and Grasmick 1993, Sampson et al 1997 
— Certain neighborhood structural and social conditions are more conducive to 
crime (e.g., poverty, social control, collective efficacy) 


— Research Gap: in translating to empirical applications, neighborhoods often 
operationalized as if independent of each other 


° Spatial organization of crime 


— Recent evidence that geographic proximity between neighborhoods is 
associated with interdependencies in homicide and in network and collective 
social processes associated with crime 

* Graif and Sampson 2009, Hipp and Boessen 2013, 

— Assumptions of between-neighborhood interactions: selection or contagion/ 

diffusion (Cohen and Tita 1999) 


° But: little modeling of interaction forms between nearby neighborhoods, mostly assumptions 
about social ties or some forms of movement of people, resources, or information 


— Research Gap: modeling routine daily patterns of population movement back 
and forth (whether they are bound by geographic proximity or not) 


15 


Neighborhood Social Capital: Spatial Spillovers 


COLLECTIVE ORGANIZATIONAL LOCAL CONDUCT 
EFFICACY INVOLVEMENT NETWORKS NORMS 
Disadvantage -.791 == -.894 *** -.298 * -.315 * 045 ‚012 030 .035 
(096) (070) (153) (133) (130) (112) (151) (124) 
Residential Stability .127 -.130 131 ‚059 S97 9+ 528 e 4A01** .518 == 
(103) (080) (162) (153) (137) (129) (159) (142) 
Racial/Ethnic Diversity -.329 -.724 042 1.505 m 
(562) (917) (779) (912) 
Composite Diversity -.473 v -317 m -.141 .574 v 
(096) (180) (153) (169) 
Spatial Dependence 1559 5:0 AIO m 1302085 1395 0€ 389 ee 292 = 399) 
(117) (148) (135) (135) (136) (140) (139) 
Constant .088 -.107 .206 -.036 -.017 -.033 -.392 ‚097 
(187) (077) (278) (166) (236) (134) (273) (142) 
R-Squared ‚708 ‚750 ‚204 229 ‚439 .441 .219 ‚288 
Log-Likelihood -61.6 -53.4 -100.1 -98.9 -87.6 -67.2 -100.1 -96.2 
АІС 137.3 14.8 208.3 205.9 183.2 182.5 208.6 200.8 


Source: Sampson, Robert J., and Corina Graif. 2009. "Neighborhood Social Capital as Differential Social Organization: 


Resident and Leadership Dimensions." American Behavioral Scientist. 52(11):1579-1605. 


II. The Network Ecology of Crime: А 
Nonresidential Routine Activity View 


° Routine activities perspective 

Criminal acts as “routine activities which feed upon other routine activities” Felson 

and Cohen 1980 

— Direct contact predatory violations require the “convergence in space and time of 
offenders, suitable targets, and the absence of effective guardians” 

— Gap: The convergence may occur in contexts including but beyond offenders' 


neighborhoods of residence 


* "Activity space" research 
Exposures depend on where people actually spend their time during the day: at home, at 
work, schools, daycare, etc. 


* Browning 2011, Mathews 2011 
Journey to crime research - Proximity between offenders' home and crime target: assumed 


familiarity with the neighborhood - focus on burglaries 
* Bernasco and Luykx 2005 
* Gap: more work needed on how activity spaces are connected (if at all) to violent 


crime 


Routine Activity Spaces 


Wikstróm et al (2010). “Activity Fields and the Dynamics of Crime.” Journal of Quantitative Criminology: 
Example of one's person's activity field for one day (time awake only) 
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Routine Activity Spaces: 


Exposures to residential and non-residential neighborhoods 
N | | 


Young 
people's 
activity fields 
for one year 
(age 14, year 
2005) 
(Wikstróm et 
al 2010) 


Youth Crime and 
Routine Activity Spaces 


Exposures to residential and non-residential neighborhoods 


Wikstróm et al (2010) youth in a UK city 
Findings: 


— The activity spaces of expose them to a wide range of environments 
outside their home neighborhoods (see Figure 1 for an example). 

— Those with higher propensity for crime are exposed more frequently 
to criminogenic settings outside their home and school areas. 

— Importantly, in such settings, they were more likely to become 
involved in criminal behavior. 


— Youth with low propensity for crime, however, were situationally 
immune to influences from criminogenic settings. 


— More than half of the respondents' crimes are committed at 
locations that are central to their routine activities. 


Journey-to-crime studies 


° Criminal threat for a neighborhood can originate internally as 
well as externally 


° Rand (1986) study of Philadelphia youth showed that 


— about 31 percent of all crimes (51 % of rapes and 15% of larcenies) 
occurred in the census tract where offenders resided 


° Bernasco (2010) study in Netherlands finds that 
— Over 71% of all offenses (60% of assaults and 87% for thefts) were 
committed outside offenders' current or former area of residence. 
— Offenders' current or former residence and proximity to offenders' 
current or former residence emerged as significant predictors of 


crime location, when comparing offense locations with similar other 
locations. 
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Fig. 3.3 A rural resident's actvity pattern over 1 week. Places visited are overlaid on top of the 
geographic footprint of the residential census tract and ZIP code 


Matthews 2011- study in Boston 


Fig 3.3 shows the weekly activity patterns of one 
Boston respondent. Most of the weekly trips 
occurred more than two miles from the respondent's 
home 


1. 10 families identified 222 places as routine service locations, 

2. only 14 (6%) were located within the census tract of residence 
and another 47 (21%) were in immediately adjacent census tracts. 
3. This means that 73% of all locations used by the families were 
outside of the neighborhood of residence - places of work, 
childcare, shopping, food, healthcare, and recreation. 


Ref: Matthews, Stephen A. 2011. "Spatial Polygamy and the 
Heterogeneity of Place: Studying People and Place." Pp. 35-55 in 
Communities, Neighborhoods, and Health: Expanding the 
Boundaries of Place, edited by Linda M. Burton et al. New York, NY: 
Springer. 


Private Social Control 


-Strong, informal, intimate 
ties 
-Within neighborhoods 
(also crossing boundaries) 


E.g., Friendship ties of 
adolescents in Vance County 
(NC). Ties are spider lines in 

pastel colors. Block group 
boundaries are in black and the 
streets are in grey 
(Source: Hipp et al 2012) 


° Private and parochial ties can play a role in 
shaping the “public” level of crime control for 
a community, to the extent that they end up 
connecting different neighborhoods and 
especially if they can bridge wider distances 
across the urban landscape 


Public Social 
Control 


Chicago communities (circles) and 
their ties (key informant 
nominations of whom they relied 
on to “to get things done”); 


External 
to Chicago 
(eg state 
senator} 


Positioning of circles respects 
relative positioning of 
"M communities in geographic space. 
Size of the circle is proportional to 
outdegree; grey or dark shade 
indicates low or high income 
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The "public" social control 
--Links to institutional trust/distrust-- 


° The “public” social order of crime control 


— a community's connections to external organizations and institutions that facilitate 
the mobilization of resources, mediate the ability of local networks to control local 
crime, and sometimes even enable the foundation of local institutions (Taub et al 
1977). 


— "A consideration of the public bases of systemic control is crucial to a full 
understanding of the relationship between neighborhood dynamics and crime" 
Bursik and Grasmick 1993, p.38 

* Closing of the manufacturing plants throughout the urban and metro area 
— have a tremendous effect on community attachment, cohesion, and identification 
(Wacquant and Wilson 1989; Bluestone and Harrison 1982; Buss and Redburn 1983) 
* Weak connections to external institutional and political actors can be quite 
consequential for the community, as highways or public housing projects 
may be instated in the community despite local resistance 


— » causing residents to feel powerless, distrustful, more likely or move away or to 
become involved in crime, and less likely to participate in crime control. 


Summary 
of 
neighbor 
hood and 
spatial 
mechanis 
ms 


Density of friendship and kin 
groups in nearby areas may 
compensate for lack of interaction 
within focal neighborhood. 


Collective efficacy in nearby 
neighborhoods may act as a buffer 
against crime in focal 
neighborhood; 

A single crime hotspot nearby may 
spillover and undermine the role 
of CE in focal neighborhood 


Density of certain types of 
organizations, social activities, 
recreational centers, family 
wellbeing support centers in 
nearby areas may deter crime and 
compensate for institutional 
isolation within a focal 
neighborhood 


The balance of residential and 
commercial land use in the 
surrounding area of a focal 
neighborhood, the nearby density 
of transportation nodes may shape 
local interaction patterns between 
local youth and transient 
population groups 


Gang presence on residents' route 
to school/work may undermine 
the supervising role of local 
primary groups in the focal 
neighborhood 


Crime control strategies in the 
neighborhood of workplace of 
residents of a focal neighborhood 
may spill over to the focal 
neighborhood 


A few well-placed accessible 
organizations, youth training family 
and support centers in walking 
proximity or en route to work for 
many residents, etc may 
compensate for low density of 
institutions within neighborhood 
or surroundings 


Daily routine activity routes may 
enable targeting of the 
neighborhood by outside offenders 
or the targeting of outside areas by 
local offenders 


Network Configuration of Chicago Communities 


Legend 
Circle size = CA in-degree 
Line = commuting tie 
(dychotmized here but 
weighted in analyses) 
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Location = Fruchterman 
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Note: Showing only up to 10 highest value arcs per home CA; Data: 2002 LEHD aggregated to CA level 
Source: Graif, Corina. 2013. Spatial Mismatch and the Network Context of Neighborhood Crime. 
Presented at American Society of Criminology 2013. 28 


Integrating Geography and 
Networks 
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Network Homophily 
inter-neighborhood ties (low income commuters) 


--ties within high violence neighborhood group 
within-group ties (» 196, 296-596, »496 ) 
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Network Homophily 
inter-neighborhood ties (low income commuters) 


-- ties within low neighborhood violence 
within-group ties (> 1%, 2%-5%, >4% ) 
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Network Heterophily 
inter-neighborhood ties (low income commuters) 


--оп!у ties between high (red) and low (green) neighborhood violence ; between-group ties (>1%, 
296-496); vertex size -- indegree 
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Is network violence linked to neighborhood violence? 


Table violent crime 


vlolent crime vlolent crime 
2002 2002 

Network violent 
crime (a) .020 (.008) * ‚024 (.006) *** 
Local hires .006 (.006) 
Local jobs per 
residents (b) .088 (.014) *** 
Socioeconomic 
disadvantage 472 (.048) *** 
Racial and ethnic 
diversity -.010 (.051) 
Ln residents 1.156 (.046) *** 
Violent crime at 
baseline 
Violent crime in 
neighboring areas (c) 
Intercept 6.177 (.530) *** -6.488 (.798) *** 


Notes: unstandardized coefficients in main cells, standard errors in parentheses. (a) network weighted 
by the strength of the ties (low income commuting flows); (b) local jobs include local and nonlocal 
hires; (c) 6 nearest neighboring areas selected (results are similar with 4 nn and 8 nn) *p<.05; 
**pc-.01; *** p<.001 


Table violent crime 


Network violent 
crime (a) 


Local hires 
Local jobs per 
residents (b) 


Socioeconomic 
disadvantage 


Racial and ethnic 


diversity 
Ln residents 


Violent crime at 
baseline 


Violent crime in 


violent crime 
2002 


.020 (.008) * 


violent crime 
2002 


.024 (.006) *** 


.006 (.006) 


.088 (.014) *** 


A72. (.048) *** 


-.010 (.051) 
1.156 (.046) *** 


violent crime 
2005 


.028 (.006) *** 


.005 (.006) 


.080 (.014) *** 


255 (.058) *** 


.065 (.052) 
.849 (.078) *** 


.000 (.000) *** 


neighboring areas (c) 


Intercept 6.177 (.530) *** -6.488 (.798) *** -3.972 (.978) *** 


Notes: unstandardized coefficients in main cells, standard errors in parentheses. (a) network weighted 
by the strength of the ties (low income commuting flows); (b) local jobs include local and nonlocal 
hires; (c) 6 nearest neighboring areas selected (results are similar with 4 nn and 8 nn) *p<.05; 
**pc.01; *** p<.001 


Table violent crime 


Network violent 
crime (a) 


Local hires 
Local jobs per 
residents (b) 


Socioeconomic 
disadvantage 
Racial and ethnic 
diversity 

Ln residents 


Violent crime at 
baseline 


Violent crime in 


neighboring areas (c) 


Intercept 


violent crime 
2002 


.020 (.008) * 


6.177 (.530) *** 


violent crime 
2002 


.024 (.006) *** 


.006 (.006) 


.088 (.014) *** 


A72. (.048) *** 


-.010 (.051) 
1.156 (.046) *** 


-6.488 (.798) *** 


violent crime 
2005 


.028 (.006) *** 


.005 (.006) 


.080 (.014) *** 


255 (.058) *** 
.065 (.052) 


.849 (.078) *** 


.000 (.000) *** 


-3.972 (.978) *** 


violent crime 
2005 


029 (.005) *** 


.009 (.006) 


.074 (.013) *** 


247 (.053) *** 


109 (.049) * 


.853 (.071) *** 


.000 (.000) *** 


.000 (.000) *** 


-4.392 (.908) *** 


Notes: unstandardized coefficients m main cells, standard errors in parentheses. (a) network weighted 


by the strength of the ties (low income commuting flows); (b) local jobs include local and nonlocal 


hires; (c) 6 nearest neighboring areas selected (results are similar with 4 nn and 8 nn) *p<.05; 


**pc.01; *** p<.001 


Table homicide 
Homicide 
2002 


Network 
homicide (a) 7.942. (2.524) ** 
Local hires 

Local jobs per 

residents (b) 


Socioeconomic 
disadvantage 
Racial and ethnic 
diversity 

Ln residents 


Homicide at 
baseline 
Homicide in 
neighboring areas 
(6nn) 


Intercept .201  (.612) 


Homicide 


2002 


9.851 (2.697) *** 


010 (.014) 


.049 (.040) 


‚359 (.097) *** 


-123 (.095) 
1.325 (.112) *** 


-14.475 (1.625) *** 


Homicide 


2005 


10.425 (3.205) *** 


019 (.016) 


.028 (.050) 


351 (118) ** 


-.087 
1.239 


(.117) 
(.175) *** 


.013 (.009) 


-14.327 (2.250) *** 


Homicide 


2005 


10.132 (3.193) ** 


.020 (.016) 


.003 (.051) 


346 (.117) ** 


-.088 
1.226 


(.116) 
(.174) *** 


.010 (.009) 


.013 (.015) 


-14.229 (2.232) *** 


Notes: unstandardized coefficients in main cells, standard errors in parentheses. (a) network weighted by the 
strength of the ties (low income commuting flows); (b) local jobs include local and nonlocal hires; (c) 6 nearest 
neighboring areas selected (results are similar with 4 nn and 8 пп) *p<.05; **p<.01; *** p<.001 


Table property crime 


Property crime 
2002 


Network property 
crime (a) .000 (.003) 
Local hires 


Local jobs per 
residents (b) 


Socioeconomic 
disadvantage 
Racial and ethnic 
diversity 
Lnresidents 


Property crime at 
baseline 

Property crime in 
neighboring areas 


Intercept 


7.876 (.477) *** 


Property crime 
2002 


.006 (.002) ** 


.003 (.005) 


115 (.016) *** 


177 (.046) *** 


.019 (.051) 
.995 (.042) *** 


-3.642 (.558) *** 


Property crime Property crime 
2005 2005 
.003 (.002) * .003 (.002) * 

-.005 (.004) -.005 (.004) 


.074 (014) *** — 075 (.014) *** 


.125 (.038) *** — 128 (.038) *** 


‚017 (.039) 
.646 (.067) *** 


.018 (.039) 
.653 (.068) *** 


.000 (.000) *** — .000 (.000) *** 
.000 (.000) 


-.033 (.751) -.130 (.770) 


Notes: unstandardized coefficients in main cells, standard errors in parentheses. (a) network weighted by 


the strength of the ties (low income commuting flows); (b) local jobs include local and nonlocal hires; (c) 


6 nearest neighboring areas selected (results are similar with 4 nn and 8 пп) *р<.05; **p<.01; *** 


p<.001 


Conclusions 


° Neighborhood crime is associated with crime of network 
communities 


— As connected via daily mobility and routine activity (commuting) 
of population groups from work to home and back 


— True for: violence, homicide, drug crime, property crime 
— Strongest association for low-income commuters 
° Non significant association for high income commuters 
° Crime in network communities at one point in time is 
positively associated with changes in crime of a 
connected residential community 


Drug-Related Crime 


Measures and Data 


° Neighborhoods: Chicago Community Areas (N=77), 
aggregations of Census tracts 


° Neighborhood outcomes 
— Police reports of crime incidents 2002, 2005 


— Violent crime: homicide, assault, battery, sexual assault, domestic 
violence, robbery 


— Property crime: burglary, arson, crim damage, theft, motor vehicle theft 


* D н socioeconomic and institutional characteristics 
Decennial Census and American Community Survey 
= Poverty, unemployment, public assistance, female headed households 
(factor score): concentrated disadvantage index 
= Racial and ethnic composition, racial and ethnic diversity index , 
residential stability, 
™ Land use measures (LEHD) 


Network and Spatial Measures and Data 


* Inter-neighborhood connections based on commuting 
flows: 


* Longitudinal Household Employment Dynamics 2002 
and 2005 

* Ties are weighted by the proportion of all workers in 
home CA 

= Dyadic measures: 

Е Geographic proximity matrix (using Tiger shape files) 

= Network proximity matrix 

= |nter-neighborhood similarities in disadvantage, and 
race/ethnicity, health problems, 


Methods 


° Spatial analysis 
— Exploratory mapping; Spatial proximity matrix; 
— GIS analysis 
— Examine job hubs and institutional and job deserts 


° Network analysis 


— Created inter-neighborhood networks based on commuting flows (overall and by 
different characteristics of the commuters) 


— Combined with GIS analysis and mapping 
— Network weighting of inter-neighborhood dependencies based on commuting ties; 


— Multiple regression quadratic assignment techniques 
* Observed pattern of connections is compared with randomly assigned ties in a iterative process 


* Negative binomial regression of crime counts 


